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(54) DISPLAY ELEMENT 

(57)Abstract: 

PURPOSE: To provide the display element which can 
be driven by an active element having a bright contrast 
and the display element which can make color display 
as the display element formed by orienting and 
dispersing liquid crystals and high polymers. 
CONSTITUTION: The liquid crystals 3 of a chlorine 
system are used and are combined with the active 
element 6. The disposition of reflection plates and color 
filters and high-polymer materials 4 and dichromatic 
dyestuff 4 are optimized. Characteristics of the 
reflectivity of nearly twice the reflectivity of paper, 
nearly 30:1 contrast and >95% charge holding rate are 
obtd. The bright color display is possible. As a result, 
there is no more need for a back light if this element is 
used for a portable computer, etc. The working time is 
prolonged in the case of a battery driven device while 
the bright display is maintained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A display device combining with an active element in a display device which carried out 
orientation distribution of a liquid crystal and the polymers of each other using a specific liquid 
crystal, i.e., a liquid crystal containing chlorine, as at least one ingredient. 

[Claim 2]A display device having arranged a light filter in a type image display device which has 
arranged structure which distributed a liquid crystal and polymers of each other between 
electrodes of two sheets. 

[Claim 3]The display device according to claim 1 or 2 containing a dichroic pigment in the 
above-mentioned liquid crystal. 

[Claim 4]The display device according to claim 3, wherein the above-mentioned dichroic 
pigment contains coloring matter of an anthraquinone system or a perylene system as at least 
one ingredient. 

[Claim 5]The display device according to claim 1 or 2, wherein dielectric anisotropy contains ten 
or more compounds in the above-mentioned liquid crystal. 

[Claim 6]The display device according to claim 1 or 2 characterized by a thing in the above- 
mentioned liquid crystal or polymers for which a chiral ingredient is contained in a method of 
one at least. 

[Claim 7]The display device according to claim 1 or 2 using a specific polymer precursor, i.e., a 
polymerization nature compound which has a terphenyl skeleton, as a polymer precursor which 
forms the above-mentioned polymers. 

[Claim 8]The display device according to claim 7, wherein said polymerization nature compound 
contains dimetha- KURIRO yloxy terphenyl or this derivative as at least one ingredient. 
[Claim 9]The display device according to claim 7, wherein said polymerization nature compound 
contains terphenyl methacrylate or this derivative as at least one ingredient. 
[Claim 10]The display device according to claim 1 or 2, wherein a polymer precursor which 
forms the above-mentioned polymers contains a biphenyl methacrylate derivative as at least 
one ingredient. 

[Claim 1 1]The display device according to claim 1 or 2, wherein a polymer precursor which 
forms the above-mentioned polymers contains a phenyl methacrylate derivative as at least one 
ingredient. 

[Claim 12]The display device according to claim 1 or 2, wherein a polymer precursor which 
forms the above-mentioned polymers contains a biphenyl dimethacrylate derivative as at least 
one ingredient. 

[Claim 13]The display device according to claim 1 or 2, wherein a polymer precursor which 
forms the above-mentioned polymers contains a phenyl dimethacrylate derivative as at least 
one ingredient. 

[Claim 14]The display device according to claim 1 or 2, wherein a method of one of an electrode 
of two sheets which pinches the above-mentioned liquid crystal and a polymers dispersion layer 
is an electrode of light reflex nature. 

[Claim 15]The display device according to claim 1 or 2, wherein the above-mentioned polymers 
are the particle state which has optical anisotropy. 
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[Claim 16]The display device according to claim 2, wherein the above-mentioned light filter is 
arranged at the element surface side and a light reflector is arranged at the element rear-face 
side. 

[Claim 1 7]The display device according to claim 2, wherein the above-mentioned light filter and 
a light reflector are arranged at the element rear-face side. 

[Claim 18]The display device according to claim 1 or 2 performing non-glare processing or 
nonreflective processing to the surface of the above-mentioned display device. 



[Translation done.] 
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* NOTICES * 

JPO and INPJT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the fundamental composition of the display 
device used for information display devices, such as a computer, television, and a billboard 
[0002] 

[Description of the Prior Art] Development of man-machine interface is accelerated with 
introduction of the computer to the place of social life in recent years. The actual condition is 
that especially the field of a display still depends on the dark twist nematic type liquid crystal 
display element of the display using two polarizing plates although development is just going to 
be hurried most. Then, the polymers distributed liquid crystal display element has been 
developed recently. This method can use incident light efficiently in order not to use a polarizing 
plate. The appearance at the time of using as a reflection type in the mode which mixed 
especially the dichroic pigment is a thing which should be featured. For example, Fergason 
encapsulates the liquid crystal containing a dichroic pigment, and is distributing it in polymers 
( drawing 2 , JP,3~52843,B, etc. are called the following NCAP). 

[0003]Doane and others mixed the polymer precursor with the liquid crystal containing a 
dichroic pigment, and has proposed the method of carrying out phase separation of a liquid 
crystal and the polymers to the shape of sponge, and producing a display device by polymerizing 
later (U.S. JP,4994204,B etc.). Philips's Hikmet and others uses the polymer precursor which 
takes a liquid crystal state, By irradiating with ultraviolet rays in the state where it mixed with 
the liquid crystal. The display device of the structure where form where orientation of the 
polymers is carried out, and a liquid crystal is contained in a gel network is produced (referred 
to as Mol.Cryst.Liq.Cryst, 1992, Vol.213, pp.1 17-1 31, and following network type orientation 
type PDLC). Unlike the mode shown previously, by this method, it is scattered about white by 
an applied electric field. This is called reverse mode. On the other hand, we are developing 
uniquely the art which forms polymers in particle state where orientation is carried out (Europe 
publication-of-patent-applications EP0488116A2 etc. is called following particle orientation type 
PDLC). 
[0004] 

[Problem(s) to be Solved by the Invention] However, it becomes the blurred display which is 
whitish since it was accompanied by light scattering when coloring matter is mixed in NCAP, 
and removing an electric field and displaying a pigment color. If an electric field tends to be 
impressed and it is going to display the color of the scattered plate with the white back as a 
transparent state, absorption of coloring matter arises only and cannot become white easily. It 
will be the reflectance of about 60% of white paper at most. Next, contrast cannot be taken if 
white paper was put on the background in reverse mode. That is, although absorption of coloring 
matter arises and it is scattered about white by an applied electric field in no electric field 
impressing, the white at the time of [ this ] being scattered about white is not enough. This is 
for light to become difficult to reach a background plate for dispersion of an element. When 
producing an element in reverse mode, in order to use ultraviolet rays, the specific resistance of 
a liquid crystal falls, and it is hard to drive by an active element. The art which holds sufficient 
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luminosity and can moreover be colorized also about which display mode is not indicated. 
[0005]Then f the place made into the purpose of this invention is one of the places which 
provide the good display device of the high reliability of specific resistance which was brightly 
excellent in contrast. It is in the place which provides the method of colorizing the display 
device in the mode which furthermore changes a dispersion-penetration 
[0006] 

[Means for Solving the ProblemjA display device of this invention was combined with an active 
element in a display device which carried out orientation distribution of a liquid crystal and the 
polymers of each other, using a specific liquid crystal, i.e., a liquid crystal containing chlorine, as 
at least one ingredient. A light filter has been arranged in a type image display device which has 
arranged structure which distributed a liquid crystal and polymers of each other between 
electrodes of two sheets. A dichroic pigment is contained in the above-mentioned liquid crystal. 
This dichroic pigment contains an anthraquinone system or a perylene pigment as at least one 
ingredient. Dielectric anisotropy contains ten or more compounds in the above-mentioned liquid 
crystal. A chiral ingredient is contained in either at least among the above-mentioned liquid 
crystal and polymers. A polymer precursor which forms the above-mentioned polymers at least 
Terphenyl methacrylate or this derivative, Dimetha- KURIRO yloxy terphenyl or this derivative, 
biphenyl methacrylate, or this derivative, Phenyl methacrylate or this derivative, biphenyl 
dimethacrylate or this derivative, phenyl dimethacrylate, or this derivative is contained as at 
least one ingredient. It is characterized by a method of one of an electrode of two sheets which 
pinches the above-mentioned liquid crystal and a polymers dispersion layer being an electrode 
of light reflex nature. The above-mentioned polymers are characterized by being the particle 
state which has optical anisotropy. The above-mentioned light filter is arranged at the element 
surface side, and a light reflector is arranged at the element rear-face side. The above- 
mentioned light filter and a light reflector are arranged at the element rear-face side. Non-glare 
processing or nonreflective processing was performed to the surface of the above-mentioned 
display device. Hereafter, an example shows details of this invention. 
[0007] 
[Example] 

(Example 1) In this example, as a liquid crystal containing chlorine, tangent Iine202 and MJ92786 
(both Merck Co. make), As a chiral ingredient, as S-101 1 (made by Merck Co.), and a dichroic 
pigment S-344 (made by Mitsui Toatsu Dye Co., Ltd.), A reflexible aluminum electrode is used 
for the electrode on biphenyl methacrylate and the back side as a polymer precursor, and the 
used example which carried out the orientation direction of polymers perpendicularly to the field 
containing the normal of the direction of incident light and an element surface is shown. 
[0008] First, the liquid crystal composition enclosed between substrates is explained. The thing 
which mixed tangent Iine202 and MJ92786 by 1:1 was used as the base. S-344 was mixed for 
S-101 1 1.5% 0.5% to this liquid crystal, and biphenyl methacrylate was mixed further 10%. 
[0009]Next, the substrate with an active element which encloses this liquid crystal composition 
is explained. The sectional view of the display device of this example was shown in drawing 1 . 
Aluminum was formed in the substrate 1 as the electrode 2, and orientation treatment of the 
surface was carried out. After forming the electrode 7 in the substrate 8, the MIM (metal Inslee 
****- metal) element 6 was formed as an active element, and orientation treatment was 
performed further. About 5 micrometers of gaps detached these substrates 1 and substrates 8, 
and the electrode surface was opposed, and it fixed so that an orientation direction might 
become almost parallel with an up-and-down board. 

[0010]In this way, UV irradiation of the liquid crystal composition explained previously was 
enclosed and carried out to the produced empty panel, photopolymerization of the polymer 
precursor was carried out, and phase separation of a liquid crystal and the polymers was carried 
out. 

[001 1]in this way — arranging to an optical system as showed drawing 3 the produced display 
device — the signal for a MIM element drive — impressing (60 microseconds of selection 
periods, 16 milliseconds of non selection periods) — the electrooptics characteristic as shown 
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in drawing 4 was shown. A horizontal axis is a pulse height value of a selection period, and 
shows the luminosity in the case of having arranged paper instead of an element in 100% of the 
vertical axis here. Compared with NCAP of usual entering coloring matter, it is 3 times brighter, 
and is 1.9 times the luminosity of paper in a luminosity, and contrast also easily exceeds 4:1 of 
NCAP about by 20:1. The specific resistance as a display device was 2x(1 1th power of 10) 
omegacm, the dielectric constant was 4.5, and the electric charge retention at the time of 
impressing the above-mentioned waveform was not less than 95%. 

[001 2] Although tangent Iine202 and MJ92786 were used here as the liquid crystal 3 containing 
chlorine, if it is a liquid crystal containing chlorine, it will not restrict to the thing shown here. 
Although not restricted to the thing shown here, front 2 persons' mixing ratio is not so preferred 
in order that specific resistance may fall, if MJ92786 is increased. If there is too much tangent 
Iine202, driver voltage will become high, and a degree of dispersion also falls, and it is not 
desirable. Even if it mixes other liquid crystals with this liquid crystal composition at an arbitrary 
rate, it functions as a display device. 

[001 3]A chiral ingredient can be used not only in the thing shown here. The thing which has a 
chiral center in a polymer precursor as a chiral ingredient can also be used, moreover — 
however it does not restrict to the quantity shown here also about the mixing ratio, if it puts in 
not much mostly — a hysteresis — **** — there is a becoming tendency which it hears. 
[0014]About the dichroic pigment 4, although it can use not only in the thing shown here, if it 
can do, a thing with little absorption in an ultraviolet region is preferred. It is still more desirable 
if 2 color ratio is high, of course. About the color of coloring matter, it can choose arbitrarily 
according to a use. Although not restricted to the quantity shown here about the content of 
coloring matter, if not much large, coloring matter will crystallize or a display will become dark. 
[001 5] Although not used about a polymerization initiator here, it can use also including a 
photosensitizes However, since specific resistance falls easily, it uses carefully. 
[0016]About the precursor of the polymers 5 to be used, one copy of a biphenyl group besides 
biphenyl methacrylate can also be replaced by the substituent containing hetero atoms, such as 
a halogen group and a cyano group. The polymer precursor of other photopolymerization nature 
can also be mixed and used. 

[0017]If the polymer precursor of two organic functions or many organic functions is mixed 
especially, even if it will reduce polymers content, it becomes difficult to produce phenomena, 
such as seizure of a displaying condition. Although it may not be the quantity shown here about 
the content of a polymer precursor, if not much small, a degree of dispersion will become weak, 
and driver voltage will become high if not much large. 

[0018]Although the ultraviolet rays of 300 nm, with merit were used for polymerization 
conditions here, even if a light shorter than this is used for them, they can polymerize. However, 
specific resistance falls, and since it is cheap, cautions are required for a polymerization. 
[0019]Although referred to as 3 mW/cm2 about light intensity, it does not restrict to this. If 
light intensity is weak, polymerization time will be lengthened, and polymerization time will be 
shortened if light intensity is strong. However, if light intensity is not much strong, specific 
resistance will fall easily. It will be easy to polymerize if it heats only at the time of 
photopolymerization (about 20-50 **). 

[0020]Although aluminum was used here about the reflexibility electrode to be used, it can use, 
if it is an electrode which reflects lights, such as silver, nickel, and chromium. An electrode may 
be made transparent and the reflexibility background plate 9 may be used for the back side of 
an element. 

[0021] Although the MIM element was used here about the active element to be used, it can 
use, if it is an element which can drive liquid crystals, such as a TFT element. 
[0022]As long as it is the processing in which a liquid crystal carries out orientation about 
orientation treatment, you may be what kind of method. 

[0023](Example 2) This example shows the example which changed the orientation direction of 
polymers by the front substrate and back board side in Example 1. The electrooptics 
characteristic of the display device when the direction of orientation treatment is twisted 90 
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degrees by the front substrate and back board side was shown in drawing 5 , An applied signal is 
a signal for a MIM element drive shown previously, and is impressing saturation voltage to a 
selection period. The horizontal axis shows the angle when a viewing angle is shaken at a 
transverse direction from the normal on the surface of a display deviceAlthough the 
reflectance of not less than 50% of paper (solid line in drawing 5 ) is shown in this example in 
less than #*10 degrees and just the reflectance in a transverse plane is inferior to Example 1 
(dashed line in drawing 5 ), Example 1 is excelled in the size of a viewing angle. Thus, since a 
viewing angle and reflectance change with orientation treatment, it is necessary to optimize 
according to a use. 

[0024](Example 3) This example shows the example which used the phenyl methacrylate 
derivative as a polymer precursor. It is the same as that of Example 1 fundamentally, and benzo 
yloxy phenyl methacrylate was used 10% as a polymer precursor. About the phenomenon of the 
electrooptics characteristic and others, it was the same as that of Example 1 . In addition, even 
if it introduces various substituents, it operates as a display device mostly. 
[0025](Example 4) This example shows the example which used the biphenyl dimethacrylate 
derivative as a polymer precursor. It is the same as that of Example 1 fundamentally, and 
biphenyl dimethacrylate was used 10% as a polymer precursor. About the electrooptics 
characteristic, driver voltage became high for a while rather than Example 1 (saturation voltage 
40V at the time of being impressed by a MIM element). In addition, even if it introduces various 
substituents, it operates as a display device mostly. When the polymer precursor of one organic 
functions is mixed to the polymer precursor shown here and polymers content was reduced, the 
degree of dispersion could be improved and driver voltage was able to be reduced. 
[0026](Example 5) This example shows the example which used the phenyl dimethacrylate 
derivative as a polymer precursor. It is the same as that of Example 1 fundamentally, and phenyl 
dimethacrylate was used 10% as a polymer precursor. They were the electrooptics 
characteristic and the characteristic comparable as Example 1 about other phenomena. In 
addition, even if it introduces various substituents, it operates as a display device mostly. Like 
Example 4, this example has improved driver voltage and a degree of dispersion, if the polymer 
precursor of one organic functions was mixed. 

[0027](Example 6) This example shows the example which used a biphenyl methacrylate 
derivative and biphenyl dimethacrylate derivative both as a polymer precursor. Although it was 
the same as that of Example 1 fundamentally, biphenyl methacrylate and biphenyl 
dimethacrylate were used 3% with 6% as a polymer precursor, respectively. It was the 
characteristic comparable as Example 1 about the electrooptics characteristic. However, heat 
resistance improved and the 100 ** neglect also operated as a display device. Thus, mixing of 
the polymer precursor of many organic functions will raise heat resistance. It became without 
printing a displaying condition. Thus, the characteristic can be improved if the polymer 
precursor of one organic functions and many organic functions is mixed and used. 
[0028](Example 7) This example shows an example about the combination of orientation type 
PDLC, a light filter, and a light reflector. Drawing 6 is a sectional view showing the concept of 
colored particle orientation type PDLC of this invention. The manufacturing method of an 
element is explained. Although it was a circumference of the substrate which encloses a liquid 
crystal first, the light filter 10 and the electrode 2 were formed in the substrate 1. Driver 
voltage becomes high although the position of a light filter and an electrode may be carried out 
reversely, azimuth difference coming out and not seeing, although a light filter may be formed in 
the opposite hand of a substrate — **** — ** The reflexible electrode (the reflecting layer 9 
may be formed in the back side of the substrate 8 by using the electrode 7 as a transparent 
electrode) was formed as the electrode 7 on the counter substrate 8, and the horizontal 
orientation process was performed on the electrode of both boards. The electrode side was 
carried out inside for both substrates, and 5 microns (driver voltage will become high if it is 
made not much thick, although not restricted to 5 microns) of gaps were maintained, and it 
fixed. Next, the liquid crystal composition enclosed with this gap is explained. 
[0029]When considering it as a particle orientation type, the polymer precursor to be used has a 
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preferred molecule with it. [ short molecule length and ] [ comparatively upright ] Here, biphenyl 
methacrylate was used. It mixed by polymer precursorliquid crystal =1:9, using RDP80616 (made 
in Roddick, the chiral ingredient S-101 1: the Merck Co. make is included 1%) as a liquid crystal. 
This mixture was enclosed with the panel shown previously, it irradiated with ultraviolet rays, 
and phase separation of polymers and the liquid crystal was carried out. 

[0030]In this way, the electrooptics characteristic was measured about the produced display 
device ( drawing 7 solid line). The light filter was made into red-and-blue green 3 colors. It 
measures using a spectrophotometer about each color. Therefore, the vertical axis makes 100% 
each ingredient of red-and-blue green of white paper. It turns out that the luminosity 
comparable as almost white paper has come out. However, if a luminosity is measured by the 
whole display device including the pixel of red-and-blue green using white light, since pixel 
division is carried out by each color, a luminosity will drop to 1/3 to white paper. It still turned 
out that it is brighter than the monochrome display using the conventional polarizing plate. 
[0031]Next, when considering it as a network orientation type, the polymer precursor to be used 
has a preferred molecule with it. [ long molecule length and ] [ comparatively soft ] Here, the 
diacrylate (the product made by BDH, the trade name C6H) which Hikmet and others uses was 
used. It mixed by polymer precursorliquid crystal =5:95, using E44 (the product made by BDH, 
the chiral ingredient S-101 1: the Merck Co. make is included 1%) as a liquid crystal. This mixture 
was enclosed with the panel shown previously, it irradiated with ultraviolet rays, and phase 
separation of polymers and the liquid crystal was carried out. 

[0032]In this way, the electrooptics characteristic was measured about the produced display 
device ( drawing 7 dashed line). Driver voltage compares with a particle orientation type, and is 
somewhat high. It turns out that the luminosity about the half of white paper has come out. 
However, if a luminosity is measured by the whole display device including the pixel of red-and- 
blue green using white light, since pixel division is carried out by each color, a luminosity will 
drop to 1/6 to white paper. It still turned out that it is darker than the monochrome display 
using the conventional polarizing plate only. 

[0033]As mentioned above, although the example was shown about two orientation type PDLC, 
the example which formed the light filter in the back board 8 side is also shown here. The 
reflexibility electrode 7 was formed on the substrate 8, and the light filter was formed on it 
( drawing 8 ). Or the light filter 10 is formed in the substrate 8, the transparent electrode 7 is 
formed on it, and a reflecting layer is formed in the back side on both sides of the substrate 8 
( drawing 9 ). Or the light filter 10 may be formed in an opposite hand on both sides of the 
electrode 7 and the substrate 8, and a reflecting layer may be formed on it ( drawing 10 ). Or it is 
possible to form the reflecting layer 9 (desirably dielectric) on the substrate 8, to form the light 
filter 10 and to form the electrode 7 finally on it ( drawing 11 ) etc. All the figures shown here 
show the case where it sees from the upper part. Here, when two orientation type PDLC 
previously shown with the composition of the most practical drawing 9 was produced and the 
characteristic was measured, although it became the characteristic as mostly shown in drawing 
7, it became bright only. However, since the forward scattering of a scattering layer is in eyes, 
color purity is falling only. 

[0034]Next, dielectric anisotropy shows the example using a negative liquid crystal by 
considering orientation treatment of a substrate face as perpendicular orientation processing. 
Although it was a particle orientation type first, the used polymers were enclosed with benzo 
yloxy phenyl methacrylate, and the liquid crystal was enclosed with RDP00775 (made in 
Roddick), and the panel which was mixed by 1:9, respectively and was shown previously. And it 
irradiated with ultraviolet rays and phase separation of a liquid crystal and the polymers was 
carried out. The electrooptics characteristic was shown in drawing 12 (solid line). About the 
network orientation type, it enclosed with the precursor in which it was shown previously, and 
the panel which was mixed by 5:95, respectively, using ZLI4788 (made by Merck Co.) as a liquid 
crystal, and was shown previously and which carried out perpendicular orientation processing 
similarly. The electrooptics characteristic was shown in drawing 1 2 (dashed line). Whichever it 
adopts the method, it turns out that driver voltage and a luminosity compare with a level 
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orientation type, and are inferior only. 

[0035]As mentioned above, the example was shown about orientation type PDLC. Material with 
the feature as previously shown very much here only using the compound of one copy about 
the polymer precursor to be used can be used. What has the skeletons (for example, phenyl, a 
biphenyl skeleton, etc.) which resembled the liquid crystal desirably, dissolves with a liquid 
crystal, and polymerizes with ultraviolet rays, an electron beam, or heat is good. A 
polymerization initiator or a photosensitizer may be put in. About the liquid crystal to be used, 
refractive index anisotropy is large as much as possible, and the thing strongest possible against 
the outer field impressed at the time of a polymerization is desirable. In a level orientation type 
case, if a chiral ingredient is mixed, a degree of dispersion can be improved. Contrast can be 
improved if a dichroic pigment is mixed, although shown later. Other colors may be sufficient 
although it was considered as red-and-blue green about the color scheme of the light filter 
here. 

[0036]Since the way becomes bright having illuminated from the transverse plane rather than 
the back light in the mode shown here, a transparent light guide plate is arranged to the 
transverse-plane side, and it is good for it to illuminate in a dark place. 

[0037](Example 8) This example explains combination with normal PDLC, a light filter, and a light 
reflector. Drawing 13 is a sectional view showing the concept of color normal PDLC of this 
invention. The manufacturing method of an element is first explained about microcapsule type 
normal PDLC. Although it was a circumference of the substrate which encloses a liquid crystal 
first, this presupposed that it is the same as that of Example 7. However, orientation treatment 
has not been performed. Two substrates are not pasted together. A counter substrate is pasted 
together after applying the mixture of a liquid crystal and polymers to a substrate. The liquid 
crystal polymer mixture applied here is explained. The polymers to be used are PN001 (made in 
Roddick) as polyvinyl alcohol and a liquid crystal. Polyvinyl alcohol is used as solution, a liquid 
crystal is added, it stirs violently, and the suspended state voice of a liquid crystal is built. 
Another substrate was pasted together, after [ the substrate in which this was shown 
previously ] applying to the method of one at least and drying well. If it pastes together in a 
vacuum at this time, air bubbles will not enter. If it is made to become a thickness of about 10 
microns after the polymers liquid crystal phase has furthermore dried, a degree of dispersion will 
become good. Driver voltage will become high if it is made of course not much thick. If too thin, 
a degree of dispersion will fall. 

[0038]In this way, the electrooptics characteristic was measured like [ display device / which 
was produced ] Example 7 ( drawing 14 ). It turns out that the luminosity comparable as almost 
white paper has come out. However, if a luminosity is measured by the whole display device 
including the pixel of red-and-blue green using white light, since pixel division is carried out by 
each color, a luminosity will drop to 1/3 to white paper. It still turned out that it is brighter than 
the monochrome display using the conventional polarizing plate. 

[0039]Composition as also showed the example which formed the light filter in the back board 8 
side to Example 7 (from drawing 8 t o for example, drawing 11 ) can be used as it is. 
[0040]Next, dielectric anisotropy shows the example using a negative liquid crystal by 
microcapsule type normal PDLC. Polyvinyl alcohol and a liquid crystal were made polymers with 
the element by RDP00775 (made in Roddick), and the method which was mixed by 1:4, 
respectively and was shown previously. The electrooptics characteristic was shown in drawing 
1_5. In this mode, elements are scattered about in the time of voltage impressing. It turns out 
that a luminosity and contrast are inferior compared with the case where dielectric anisotropy 
uses a positive liquid crystal, this is because the refractive index of a liquid crystal does not 
double with polymers, and if it optimizes, it can carry out the until [ comparable ] improvement 
of the luminosity contrast. 

[0041]Next, combination with polymerized type normal PDLC, a light filter, and a light reflector 
is explained. The manufacturing method of an element is explained. Although it was a 
circumference of the substrate which encloses a liquid crystal first, this presupposed that it is 
the same as that of Example 7. However, orientation treatment has not been performed. The 
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liquid crystal polymer mixture applied here is explained. 

[0042]The polymer precursor to be used is PN001 (made in Roddick) as M6200 (made by 
Toagosei), and a liquid crystal. The liquid crystal was mixed with the polymer precursor by 1:4, 
and it enclosed with the empty panel in which this was shown previously. Although the 
thickness of the liquid crystal layer was 5 microns, driver voltage will become high if it is made 
not much thick natural. If too thin, a degree of dispersion will fall. It irradiated with ultraviolet 
rays here, the polymer precursor was polymerized, and phase separation of a liquid crystal and 
the polymers was carried out. 

[0043]In this way, the electrooptics characteristic was measured like [ display device / which 
was produced ] Example 7 ( drawing 16 ). It turns out that the luminosity comparable as almost 
white paper has come out. However, if a luminosity is measured by the whole display device 
including the pixel of red-and-blue green using white light, since pixel division is carried out by 
each color, a luminosity will drop to 1/3 to white paper. It still turned out that it is brighter than 
the monochrome display using the conventional polarizing plate. 

[0044]Next, dielectric anisotropy shows the example using a negative liquid crystal by 
polymerized type normal PDLC. M6200 and a liquid crystal were made polymers with the 
element by RDP00775 (made in Roddick), and the method which was mixed by 1:4, respectively 
and was shown previously. The electrooptics characteristic was shown in drawing 17 . It turns 
out that a luminosity and contrast are inferior compared with the case where dielectric 
anisotropy uses a positive liquid crystal, this is because the refractive index of a liquid crystal 
does not double with polymers, and if it optimizes, it can carry out the until [ comparable ] 
improvement of the luminosity contrast. 

[0045]As mentioned above, although the example was shown [ PDLC / normal ] about the 
microcapsule type and the polymerized type, composition as also showed the example which 
formed the light filter in the back board 8 side to Example 7 (from drawing 8 t o for example, 
drawing 1 1 ) can be used as it is. 

[0046]About the polymers to be used, the compound of one copy was only used very much 
here. About a microcapsule type, if polyacrylamide besides polyvinyl alcohol etc. is polymers of 
hydrophilic nature, it can be used. It can use, if it is hard to dissolve the solvent used in this 
case with a liquid crystal with the other hydrophilic nature solvents of water. About a 
polymerized type, the polymer precursor which polymerizes in outer fields, such as what carries 
out an ultraviolet-rays polymerization, a thing which carries out an electron beam 
polymerization, and a thing which carries out thermal polymerization, can be used. Under the 
present circumstances, a polymerization initiator or a photosensitizer may be mixed. 
[0047]About the liquid crystal to be used, refractive index anisotropy is large as much as 
possible, and the thing strongest possible against the outer field impressed at the time of a 
polymerization is desirable. About orientation type PDLC, 50 to about 90% is [ mixing ratio / of a 
liquid crystal ] desirable about normal PDLC 80% to about 98%. A display mode which it was 
shown later when the dichroic pigment was mixed, although not used here, but is different can 
be made. Other colors may be sufficient although it was considered as red-and-blue green 
about the color scheme of the light filter here. 

[0048]Since the way becomes bright having illuminated from the transverse plane rather than 
the back light in the mode shown here, it is good to arrange or carry out direct lighting of the 
transparent light guide plate to the surface side. 

[0049](Example 9) This example shows the example which mixed the dichroic pigment in the 
liquid crystal in Example 7 and Example 8. First, orientation type PDLC is shown. The terms and 
conditions about the polymer precursor and liquid crystal to be used, element composition, and 
manufacture can use as it is what was shown in the level orientation type paragraph of Example 
7. However, S-344 (made by Mitsui Toatsu Dye Co., Ltd.) was mixed [ be / it / under / liquid 
crystal / receiving ] 2% as a dichroic pigment in the liquid crystal. If a dichroic pigment is mixed, 
it will be scattered on the color of a light filter by an applied electric field, and absorption will 
arise with a pigment color and the mixed color of the color of a light filter by no electric field 
impressing. For this reason, compared with Example 7, contrast improved twice. 
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[0050]Next, the example which mixed the dichroic pigment about perpendicular orientation type 
PDLC and normal PDLC is shown. The terms and conditions about the polymer precursor and 
liquid crystal to be used, element composition, and manufacture can use as it is what the 
paragraph of perpendicular orientation type PDLC of Example 7 and the dielectric anisotropy of 
Example 8 showed to the paragraph using a positive liquid crystal. Whichever it uses, the state 
where it is scattered about and transparent state of a pigment color are changed. However, at 
perpendicular orientation type PDLC, it will be scattered on a pigment color by an applied 
electric field, and will be in a transparent state by an applied electric field by normal PDLC. For 
this reason, in order to make the white displaying condition which becomes a base of a colored 
presentation, the light reflector which reflects light by indirectivity as much as possible as a 
light reflector must be arranged, and a light filter must be arranged on it. So, in this example, the 
internal reflection board of the element composition shown in Example 7 was made into the 
reflecting layer near indirectivity. This reflecting layer was able to be easily produced by the 
weld slag of aluminum. The electrooptics characteristic at this time was shown in drawing 18 . 
The solid line of drawing 18 is the characteristic (scattered on a dichroic pigment color by an 
applied electric field) of coloring matter mixing perpendicular orientation type PDLC, and the 
dashed line of drawing 18 is the characteristic (it is a light filter color by an applied electric 
field) of coloring matter mixing polymerization type normal PDLC. Although both have 
reflectance comparable as the colored paper of a light filter color, in order that light scattering 
may blend by a black displaying condition, black becomes whitish and contrast is falling. 
[0051]Its thing large 2 color ratio and strongest possible against the outer field impressed when 
producing an element is desirable, and as for the dichroic pigment used by this example, when 
using ultraviolet rays as an outer field, what has as small the optical absorption in the ultraviolet 
region of coloring matter as possible is desirable. What is necessary is just to decide the mixing 
ratio of coloring matter according to the use to be used. 

[0052]A dichroic pigment can be used also when dielectric anisotropy uses a negative liquid 
crystal by normal PDLC. 

[0053]Since contrast will be emphasized if a back light is used in the mode shown here, a back 
light can be used in a dark place. Since it may illuminate and is visible from a transverse plane, 
direct lighting of the transparent light guide plate may be arranged or carried out to the 
transverse-plane side. 

[0054](Example 10) This example shows an example about the combination of PDLC and the 
active element which were shown by Example 9 from Example 7. Although it is about the case 
where it combines with a MIM element first, the one-copy sectional view of color PDLC which 
used the MIM element is shown in drawing 19 . The pixel corresponding to each color as shown 
here actually has arranged mosaic shape or in the shape of a lattice. About a liquid crystal and 
a high polymer layer, from Example 7 to Example 9 can be used as it is. A MIM element part is 
explained. The tantalum layer was first formed as the electrode 7 on the substrate, it oxidized 
and the surface was made into the insulating layer 12. The picture element electrode 13 
(indirectional reflection processing is carried out if needed) which besides serves as a reflecting 
layer was formed. When not making a picture element electrode into reflexibility, in addition to 
this, a reflecting layer must be added. A protective layer may be provided on a picture element 
electrode for protection of an active element. Orientation treatment of besides was carried out. 
The light filter 10 was formed in the method of one, and the counter substrate, and also the 
transparent electrode 2 was formed. Furthermore, orientation treatment of the this top was 
carried out. 

[0055]Thus, it pasted together so that two substrates might be produced, the electrode side 
might be carried out inside and a liquid crystal layer might be about 5 microns. Although the 
liquid crystal layer may not be 5 microns, when it becomes not much thick, driver voltage 
becomes high and it becomes impossible to drive it by a MIM element. 
[0056]The liquid crystal and polymers (precursor) mixture according to each mode were 
enclosed with this gap, when required, the outer field was impressed and the element was 
produced. However, it is necessary to use a thing with high electric charge retention with 
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specific resistance high as much as possible about the liquid crystal to be used. 
[0057]AII composition as shown in Example 7 about arrangement of the light filter can be used. 
The substrate in which the MIM element was formed may be arranged to the display device 
surface side, and a reflector or a reflecting layer may be formed in the substrate of an opposite 
hand ( drawing 20 ). 

[0058]Next, although it is about the case where it combines with a TFT element, the one-copy 
sectional view of the color display element which used the TFT element is shown in drawing 21 . 
The pixel corresponding to each color as shown here actually has arranged mosaic shape or in 
the shape of a lattice. About a liquid crystal and a high polymer layer, from Example 7 to 
Example 9 can be used as it is. A TFT element part is explained. First, the gate electrode 1 5 
was formed on the substrate and the gate insulating layer 18, and the semiconductor layer 16, 
the drain electrode 17, the source electrode 14 and the picture element electrode 13 
(indirectional reflection processing is carried out if needed) that serves both as a reflecting 
layer on it further were formed on it. When not making a picture element electrode into 
reflexibility, in addition to this, a reflecting layer must be added. A protective layer may be 
provided on a picture element electrode for protection of an active element. Furthermore, 
orientation treatment of the picture element electrode top was carried out. Next, although it 
was a counter substrate, after forming a light filter, the transparent electrode was formed, and 
orientation treatment of the this top was carried out. On the other hand, the light filter was 
formed in the counter substrate, and also the transparent electrode was formed. Furthermore, 
orientation treatment of the this top was carried out. 

[0059]Thus, it pasted together so that two substrates might be produced, the electrode side 

might be carried out inside and a liquid crystal layer might be about 5 microns. Although the 

liquid crystal layer may not be 5 microns, when it becomes not much thick, driver voltage 

becomes high and it becomes impossible to drive it by a TFT element. 

[0060]The liquid crystal and polymers (precursor) mixture according to each mode were 

enclosed with this gap, when required, the outer field was impressed and the element was 

produced. However, it is necessary to use a thing with high electric charge retention with 

specific resistance high as much as possible about the liquid crystal to be used. 

[0061]As arrangement of the light filter was shown in Example 7, the substrate or the substrate 

on the back side by the side of an element surface may be used. The substrate in which the 

MIM element was formed may be arranged to the display device surface side, and a reflector or 

a reflecting layer may be formed in the substrate of an opposite hand ( drawing 22 ). 

[0062]As mentioned above, although the example using an active element was shown, reflection 

type mass color display element production was attained by this example, and the full color 

display also became still more possible. 

[0063]In this example, different TFT(s) and MIM elements from the composition shown in here 
besides a TFT element or a MIM element as an active element can also be used, and the active 
element using a ferroelectric, etc. can completely be used in a similar manner. 
[0064](Example 11) This example shows the example using/or a terphenyl derivative as a 
polymer precursor using the dichroic pigment containing/, an anthraquinone pigment, or a 
perylene pigment using the liquid crystal containing the compound containing chlorine and the 
compound of a cyano system. 

[0065] First, the liquid crystal composition enclosed between substrates is explained. As a liquid 
crystal, it is mainly. [0066] 
[Formula 1] 
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F 

R-0^O>-CH2CH 2 ^C1 

[0067] 
[Formula 2] 

[0068] 

[Formula 3] 

[0069]The good liquid crystal of the light-fast reliability which has a becoming skeleton,[0070] 
[Formula 4] 

0 

R-^0>-C0^-CN 

[0071] 
[Formula 5] 
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0 

R-O-CO-^-CN 

[0072] 
[Formula 6] 

0 

rhO>~cch® — F 

[0073] 
[Formula 7] 

F 

R-^><M3^-CN 

[0074] 
[Formula 8] 

0 

R<BH>CCK3^F 

[0075]The large liquid crystal of the dielectric anisotropy which has a becoming skeleton was 
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mixed and used. As for R in a formula, the carbon number shows the alkyl group of 2 to 5 
mostly. Of course, a carbon number may be outside this range. As a concrete presentation, ** 2 
is included for ** 1 and ** 5 and ** 6 are included for ** 4 3% 5% 16% 50%, respectively. Other 
compounds are added and the remainder is prepared so that a large liquid crystal phase may be 
taken near a room temperature. Of course, what is necessary is just to prepare the mixing ratio 
of these compounds according to a use, and it needs to mix no compounds. However, since it is 
always necessary to keep specific resistance high to drive by an active element, it is necessary 
to make high the ratio of a compound with a skeleton like ** 1 to ** 3. What is necessary is just 
to make high the ratio of the compound which has a skeleton like ** 4 to ** 8, if you would like 
to make driver voltage low. 

[0076]It is S (or R)-101 1 (in addition to this, CB15, C15, S(or R)801, etc.) as a chiral ingredient 
to this liquid crystal, if the Merck Co. make, CM series, etc. are the Chisso Corp. make and 
other things with the operation which twists the orientation of a liquid crystal above — the 
same — it can use — 0.5% (the kind of chiral ingredient to be used.) a use adjusts — mixing — 
as a dichroic pigment — M361 (perylene system). M86, M371, M294, M447, SI512, SI553, M34, 
M137, M141, M483, M501 (above Mitsui Toatsu Dye Co., Ltd. make), etc., D37 (in addition to this 
product made by BDH), and Mitubishi Kasei R&D Review Vol.3 No.1 (1989) Coloring matter was 
chosen so that it might become a desired color tone out of the anthraquinone pigment etc. 
which are carried on 41-49 pages, and it mixed to the liquid crystal shown previously. Of course, 
if it is an anthraquinone system or a perylene pigment also in other dichroic pigments, reliability 
lightfastness can be raised. 

[0077]As the polymer precursor used by this example, [0078] 
[Formula 9] 

o 

ch 2 =c-co-^oH3hO> 

R 

R&Hfe£V^&CH3 

T)\> 3f ;i/2£#SiS! b X v > X & S. v > 

[0079] 

[Formula 10] 

9 o 

CH 2 =C-CO-0>-<0^0>-OC-C^CH2 
R Rl 

R, Rl&H&£^y:CH3 

[0080]** — a polymerization nature compound with a skeleton [ like ] is used. Specifically, 
dimetha- KURIRO yloxy terphenyl was mixed for terphenyl methacrylate 1.5% 3%. % Express 
weight % altogether. If fluoride etc. are replaced by a terphenyl portion, the solubility over a 
liquid crystal will improve. 

[0081]Next, although this liquid crystal composition is enclosed between substrates with an 
electrode, all the substrate constitution mentioned as the previous example can be used. UV 
irradiation of the liquid crystal composition explained previously was enclosed and carried out to 
this panel, photopolymerization of the polymer precursor was carried out, and phase separation 
of a liquid crystal and the polymers was carried out. As for the ultraviolet rays used at this time, 
it is [ the wavelength of 300 nm - 400 nm and two or less intensity 50 mW/cm ] desirably 
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desirable that it is 1-10mW/cm2. 

[0082] in this way — arranging to an optical system as showed drawing 3 the produced display 
device — the signal for a MIM element drive — impressing (60 microseconds of selection 
periods, 1 6 milliseconds of non selection periods) — the electrooptics characteristic as shown 
in drawing 23 was shown. A horizontal axis is a pulse height value of a selection period, and 
shows the luminosity in the case of having arranged paper instead of an element in 100% of the 
vertical axis here. Compared with NCAP of usual entering coloring matter, it is 4 times brighter, 
and is 2.2 times the luminosity of paper in a luminosity, and contrast also easily exceeds 4:1 of 
NCAP about by 20:1. The specific resistance as a display device was 3x(1 1th power of 10) 
omegacm, the dielectric constant was 4.8, and the electric charge retention at the time of 
impressing the above-mentioned waveform was not less than 99%. When it constructed with the 
active element with the pixel number which showed the constituent shown here to the previous 
example and which becomes 480x640 and having been united, the bright display with very 
sufficient visibility was obtained. When the light filter was combined, the reflection type color 
display with very skillful color tone and ******** was a b| e to be produced. 
[0083]Above, by performing non-glare processing on the surface of a display device, the light 
reflected on the surface of a display device was able to be scattered, and, thereby, all the 
example was able to be displayed legible. Even if it performed nonreflective processing to the 
surface, reflection in the display device surface could be reduced, and it was able to display 
legible. When processing of both these was performed, the effect increased further. 
[0084] 

[Effect of the Invention]As stated above, in this invention, a liquid crystal presentation, a 
dichroic pigment, a polymer material, and reflecting structure are optimized using the liquid 
crystal and active element of a chlorine system. 

Therefore, specific resistance became possible [ producing the bright good high type image 
display device of contrast ]. 

If this invention is used, bright power-saving man-machine interface, such as a mass display, is 
easily and cheaply producible. By combining a light filter, it became possible to provide a bright 
reflection type color display element. If this invention is used, a full color mass display display is 
also possible. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing briefly the section of the display device in Example 1 of this 
invention. 

[Drawing 2] It is a figure showing briefly the section of the NCAP display device of the 
conventional example over Example 1 of this invention. 

[Drawing 3] It is a figure showing the optical system at the time of measuring the electrooptics 
characteristic of the display device in Example 1 of this invention. 

[Drawing 4] It is a figure showing the electrooptics characteristic of the display device in 
Example 1 of this invention. 

[Drawing 5] It is a figure showing the electrooptics characteristic of the display device in 
Example 2 of this invention, especially visual angle dependency. A solid line shows the 
characteristic of the display device of Example 2, and the dashed line shows the characteristic 
of the display device of Example 1. 

[Drawing 6] It is a key map showing the particle orientation type liquid crystal display element in 
Example 7 of this invention. 

[Drawing 7] It is a figure showing the electrooptics characteristic of the display device in 
Example 7 of this invention. As for a solid line, the dashed line of particle orientation type PDLC 
shows the characteristic of network orientation type PDLC. 

[Drawing 8] It is a figure showing the composition of the display device in Example 7 of this 
invention, and is the figure which formed the reflexible electrode 7 especially on the substrate 8, 
and formed the light filter on it. 

[Drawing 9] It is a figure showing the composition of the display device in Example 7 of this 
invention, and is the figure which formed the light filter 10 especially in the substrate 8, formed 
the transparent electrode 7 on it, and formed the reflecting layer in the back side on both sides 
of the substrate 8. 

[Drawing 10] It is a figure showing the composition of the display device in Example 7 of this 
invention, and is the figure which formed the light filter 10 in the opposite hand on both sides of 
the electrode 7 and the substrate 8, and formed the reflecting layer on it especially. 
[Drawing 1 1] It is a figure showing the composition of the display device in Example 7 of this 
invention, and is the figure which formed the reflecting layer 9 (desirably dielectric) especially 
on the substrate 8, formed the light filter 10 and finally formed the electrode 7 on it. 
[Drawing 12] It is a figure showing the electrooptics characteristic of perpendicular orientation 
type PDLC of Example 7 of this invention. As for the solid line, the dashed line of particle 
orientation type PDLC shows the characteristic of network orientation type PDLC. 
[Drawing 13] It is a sectional view of the display device in Example 8 of this invention. 
[Drawing 14l lt is a figure showing the electrooptics characteristic of microcapsule type normal 
PDLC of Example 8 of this invention. 

[Drawing 15] It is a figure showing the electrooptics characteristic when dielectric anisotropy 
uses a negative liquid crystal by microcapsule type normal PDLC of Example 8 of this invention. 

[Drawing 1 6] It is a figure showing the electrooptics characteristic of polymerized type normal 
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PDLC of Example 8 of this invention. 

[Drawing 1 7] It is a figure showing the electrooptics characteristic when dielectric anisotropy 
uses a negative liquid crystal by polymerized type normal PDLC of Example 8 of this invention. 
[Drawing 18] It is a figure showing the electrooptics characteristic of coloring matter hybrid 
model PDLC of Example 9 of this invention. A solid line is a figure showing the characteristic of 
coloring matter mixing perpendicular orientation type PDLC, and a dashed line is a figure 
showing the characteristic of coloring matter mixing polymerization type normal PDLC. 
[Drawing 1 9] It is a key map showing color PDLC using the MIM element in Example 10 of this 
invention. 

[Drawing 20] It is the figure which made the MIM element board and the counter substrate 

reverse in color PDLC using the MIM element in Example 10 of this invention. 

[Drawing 21] It is a key map showing color PDLC using the TFT element in Example 10 of this 

invention. 

[Drawing 22] It is the figure which made the TFT element board and the counter substrate 

reverse in color PDLC using the TFT element in Example 10 of this invention. 

[Drawing 23] It is a figure showing the electrooptics characteristic of PDLC of Example 1 1 of 

this invention. 

[Description of Notations] 

1 Substrate 

2 Electrode 

3 Liquid crystal 

4 Dichroic pigment 

5 Polymers 

6 MIM element 

7 Electrode 

8 Substrate 

9 Reflecting layer 

10 Light filter 

12 Insulating layer 

1 3 Picture element electrode 

14 Source electrode 

15 Gate electrode 

16 Semiconductor layer 

17 Drain electrode 

18 Gate insulating layer 

20 Display device 

21 Light source 

22 The lens for image formation 

23 Photo-multiplier 



[Translation done.] 
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